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(54) Driving apparatus for plasma display panel 

(57) Disclosed is a driving apparatus for a plasma 
display panel comprising a group of pairs of row elec- 
trodes divided into a plurality of sub-blocks, and a driv- 
ing pulse generator provided in each sub-block for 
supplying a driving pulse to the associated sub-block, 
thereby eliminating non-uniform luminance distribution 
on the display surface due to variations in voltage of 

FIG.1 

PULSE 

GENERATOR DRIVING 

CIRCUIT CIRCUIT | 



pulses supplied to row electrode in the respective sub- 
blocks Output terminals of the pulse generators in the 
respective sub-blocks are connected to each other to 
make the voltage levels of at least sustain pulses con- 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention s 

[0001 ] This invention relates to a driving apparatus for 
a plasma display panel. 

2. Description of the Related Art 

[0002] A plasma display panel (designated as "PDP" 
hereinafter) is known as an image display that provides 
a reduction in its thickness and an increase in its screen 
size. The PDP has a number of effective features not 
found in conventional CRT displays. There is a need for 
a reduction in manufacturing cost and an improved 
quality of the plasma display panel. 
[0003] Generally, a PDP comprises a plurality of row 
electrodes arranged in parallel and a plurality of column 
electrodes extending perpendicularly to the row elec- 
trodes. A display cell is provided at each point of the row 
and column electrodes. Particularly, in a color type of 
PDP, an additional row electrode is arranged near the 
row electrode to be paired so as to prevent fluorescent 
layer in the cell from wearing due to ion impact. Surface 
discharge between the pair of row electrodes is utilized 
as a light source for the color type of PDP. 
[0004] The PDP described above requires a plurality 
of electrodes and a driving circuit for controlling the dis- 
play for every cell. For providing a PDP having a larger 
screen size, an immense amount of discharge current is 
required. Particularly, the integration of the plurality of 
driving circuits into one chip requires an IC having a 
large capacity of power supply. Thus, this is not practical 
in terms of heat generation and manufacturing cost. To 
overcome the above problem, a conventional PDP driv- 
ing apparatus divides the group of pairs of row elec- 
trodes into a plurality of sub-blocks in order to reduce a 
load on one IC. Each of sub-blocks then includes one 
pulse generator. In addition, a driving apparatus is pro- 
vided for selectively relaying output pulses from the 
pulse generator. 

[0005] However, if there is some difference between 
impedance and output level of pulses of the pulse gen- 
erators, the levels of pulses supplied from the driving 
circuits to the pair of row electrodes may differ from one 
sub-block to another. In such a case, a problem arises in 
that a luminance distribution is not uniform on the dis- 
play surface of the PDP. 

OBJECT OF THE INVENTION 

[0006] A main object of the present invention is to pro- 
vide a driving apparatus for a plasma display panel 
wherein a pulse generator in every sub-block supplies a 
uniform output level to the corresponding row elec- 
trodes. 
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SUMMARY OF THE INVENTION 

[0007] The foregoing and other problems are over- 
come and the object of the invention is realized by an 
apparatus in accordance with embodiments of the 
invention. The present invention features a driving 
apparatus for a plasma display panel comprising: a 
group of row electrodes including a plurality of pairs of 
row electrodes, said group of row electrodes being 
divided into a plurality of sub-blocks, each of which 
includes a plurality of row electrode pairs; a group of 
column electrodes including a plurality of column elec- 
trodes extending perpendicularly to said group of row 
electrodes; a pulse generator provided in each of said 
sub-blocks for generating a sustain pulse; and an elec- 
trode driving circuit provided in each of said sub-blocks 
for selectively relaying said sustain pulse supplied from 
an output terminal of said pulse generator to apply the 
relayed sustain pulse to row electrodes in said each 
sub-blocks, wherein each of said pulse generators has 
the output terminal connected to the rest of said pulse 
generators. Thus, the output levels of pulses supplied 
from the pulse generators equals to each other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The aforementioned aspects and other fea- 
tures of the invention are explained in the following 
description, taken in connection with the accompanying 
drawing figures wherein: 

Fig. 1 is a schematic view illustrating a structure of 
a driving apparatus including a plurality of sub- 
blocks for a plasma display panel according to the 
present invention; 

Fig. 2 is circuit diagram illustrating one embodiment 
of the driving apparatus of Fig. 1 ; and 
Figs. 3A and 3B illustrate waveforms of sustain 
pulses supplied from the pulse generator of Fig. 2. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

[0009] A preferred embodiment of the present inven- 
tion will be described with reference to the accompany- 
ing drawings. Referring to Fig. 1 , a PDP comprises a 
group of X-row electrodes 2 including a plurality of row 
electrodes X 2 , X 3 , ...; a group of Y-row electrodes 3 

including a plurality of row electrodes Y-,, Y 2 , Y 3 

each of which forms a pair with a corresponding one of 
the X-row electrode group; and a group of column elec- 
trodes 7 including a plurality of column electrodes D^ 
D 2 , D 3 , .... which are orthogonal to the X-row electrode 
group 2 and the Y-row electrode group 3. A display cell 
8 is formed at each intersection of the pair of row elec- 
trodes and the column electrode. The X-row electrode 
group 2 is divided into n sub-blocks, each of which 
includes k row electrodes. The Y-row electrode group 3 
is divided into n sub-blocks, each of which includes k 
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row electrodes. A pulse generator 6 is provided in each 
sub-block for generating a priming (discharge starting) 
pulse and a sustain pulse. The pulse generator 6 and a 
driving circuit 5 constitutes an electrode driving circuit 4. 
The driving circuit 5 selects one of the priming pulse 
and the sustain pulse from the pulse generator 6 to 
translate the selected one to the row electrodes. The 
driving circuit 5 also generates a scanning pulse to sup- 
ply the scanning pulse to the associated row electrode. 
The driving circuit 5 is connected to the pulse generator 
6 through a lead 20. Fig. 2 illustrates one example of a 
circuit diagram of the driving circuit 5 and the pulse gen- 
erator 6. Further, the lead line 20 of each sub-block is 
interconnected through an equipotential line 21. 
[001 0] Fig. 2 illustrates the circuit diagram of the driv- 
ing circuit 5 and the pulse generator 6 for generating the 
scanning pulse, the priming pulse and the sustain pulse 
to apply these pulses to k row electrodes in each sub- 
block. Fig. 2 only illustrates the driving circuit 5 and the 
pulse generator 6 for the X-row electrodes, however, it 
should be noted that a driving circuit and a pulse gener- 
ator for the Y-row electrodes have the same configura- 
tion as the illustrated one. 

[001 1 ] The driving circuit 5 includes a driving circuit IC 
which is indicated by the dotted box 51 . For each row 
electrode, a cathode of a first diode 51 A is connected to 
an anode of a second diode 51 B. Anodes of first diodes 
51 A - 5kA are interconnected. Cathodes of second 
diodes 51 B - 5kB are connected together to the lead 20. 
A push switch 41 is connected between the anodes of 
the first diodes 51 A - 5kA and the lead 20 which the out- 
put from the pulse generator 6 passes through. A plural- 
ity of pairs of push switches 31 A and 31 B, 32A and 32B, 
3kA and 3kB are connected in series between a 
common higher potential and a common lower poten- 
tial, respectively. A power supply V H is connected in par- 
allel with the pairs of push switches 31 A and 31 B, 32A 

and 32B 3kA and 3kB. Connecting points between 

the series push switches 31 A and 31 B, 32A and 32B 

3kA and 3kB are connected to the cathodes of the first 
diodes 51 A-5kA, the anodes of the second diodes 51 B- 
5kB, and the corresponding row electrodes X 2 , 
X k , respectively. The higher potential terminal of the 
power supply V H is connected to the lead 20. A higher 
potential terminal of the power supply V H is also con- 
nected to a power supply V s through a switch 52. A 
lower potential terminal of the power supply V s is con- 
nected to a reference potential. 
[001 2] When the driving circuit 5 controls the switches 
41, 52 simultaneously to open the switch 41 and to 
close the switch 52, and also controls the switches 31 A 
- 3kA and 31 B - 3kB to open and close one of the the 
switches 31 A - 3kA and 31 B - 3kB alternately, the volt- 
age V s is applied to the row electrodes X-,, X 2 , X k , 
respectively if the push switches 31 A - 3kA are closed, 
otherwise i.e. if the push switches 31 B - 3kB are closed, 
a voltage (V S -V H ) is applied. Therefore, the driving cir- 
cuit 5 can supply a desired scanning pulse during a 



scanning period. 

[0013] In the pulse generator 6, a capacitor 70 has 
one end connected to the reference potential. A switch 
45, a coil 61 and a diode 65 are connected in series 

5 between the other end of the capacitor 70 and the 
anodes of the first diodes 51 A - 5kA of the driving circuit 
5. There is the switch 41 between the diode 65 and the 
anodes of the first diodes 51 A - 5kA. A switch 46, a coil 
62 and a diode 66 are connected in series. A cathode of 

10 the diode 65 and an anode of the diode 66 are con- 
nected to the anodes of the first diodes 51A - 5kA 
through the switch 41 . Further, a power supply V| and a 
push switch 44 are connected in series between the ref- 
erence potential and the anodes of the first diodes 51 A 

15 - 5kA through the switch 41 . A diode 63 and a push 
switch 43 are connected in series. The diode 63 is con- 
nected with the power supply V, in parallel. A higher 
potential terminal of the power supply V, is connected to 
a cathode of the diode 65 and the anodes of the first 

20 diodes 51 A - 5kA. The pulse generator 6 generates the 
priming pulse and the sustain pulse during a priming 
period and a sustain period, respectively. 
[0014] Figs. 3A and 3B illustrate waveforms of the 
sustain pulses generated by the pulse generator 6. In 

25 the following, a process of generating the sustain pulses 
in the sustain period will be described with reference to 
Fig. 3A. 

[001 5] First, assume that all pairs of the push switches 
31A - 3kA and 31 B - 3kB are opened and the switch 41 
30 is closed. Also, assume that the push switch 44 and the 
switches 45, 46 are all opened, the push switch 43 is 
closed, and the output of the pulse generator 6 equals 
the reference potential. 

[0016] Next, when the switch 45 is closed and the 
35 switch 43 is opened , a charge current from the capacitor 
70 is supplied to the display cells of the PDP through the 
diode 65 (t-| - 1 2 ). Subsequently, when the switch 45 is 
opened and the push switch 44 is closed, each of the 
row electrodes is held at a sustain pulse voltage V, (t 2 - 

40 t 3 ). 

[001 7] Next, when the push switch 44 is opened and 
the switch 46 is closed, discharge currents from the dis- 
play cells in the PDP are charged on the capacitor 70 
through the diode 66 (t 3 - 1 4 ). Subsequently, when the 
45 switch 46 is opened and the pull switch 43 is closed, the 
outputs of the respective row electrodes are held to the 
reference potential. 

[0018] By repeating the operations described above, 
a series of sustain pulses are supplied to the respective 

so row electrodes through the driving circuit 5. As illus- 
trated in Fig. 3B, a sustain pulse for the Y-row electrode 
is also generated by similar operations. Because its 
generating timing is shifted by one half of a cycle from 
the X-sustain pulse, a surface discharge between a pair 

55 of the X and Y row electrodes is caused. 

[001 9] The series of sustain pulses generated by the 
pulse generator described above are supplied simulta- 
neously to the respective row electrodes, however, each 
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group of the row electrodes is divided into a plurality of 
sub-blocks to reduce a required amount of current sup- 
plied to each sub-block. 

[0020] The number of pairs of row electrodes included 
in one sub-block is not necessarily the same for every s 
sub-block. For example, sub-blocks positioned near 
both ends of the panel may be allotted with a larger 
number of pairs of row electrodes, and sub-blocks in a 
central area of the panel may be allotted with a smaller 
number of pairs of row electrodes. 10 
[0021] As described above, since an amount of dis- 
charge current required to one driving apparatus IC is 
reduced, the driving apparatus IC may have a lower 
power supply capacity, thus facilitating the integration of 
the driving apparatus into a chip. In addition, since a 15 
voltage drop due to the impedance of the lead can be 
suppressed, the PDP can be utilized as a large screen 
display. 

[0022] Further, the voltage V, of the pulse generator 6 
determines the output levels of the priming pulse and 20 
the sustain pulse. The output terminal of the pulse gen- 
erator 6, i.e., one end of V, is interconnected to those of 
the respective sub-blocks to maintain the sub-blocks at 
the same potential level, whereby the levels of the 
pulses applied to the respective row electrodes are 25 
made equal in all the sub-blocks. 
[0023] As described above, the group of row elec- 
trodes is divided into a plurality of sub-blocks, each of 
which has one pulse generator to reduce a load on one 
pulse generator. Also, since the sustain pulses applied 30 
to all row electrodes have a constant potential level, the 
display cells are free from variations in luminance 
between sub-blocks. A solution is also given to the prob- 
lem of variations in voltage drop caused due to a varia- 
tions in impedance of leads which serve as the output 35 
terminals of the pulse generators. Furthermore, if any of 
the pulse generators fails, the pulses are supplied to the 
sub-block having the failed generator from a pulse gen- 
erator in any other sub-block. Thus, each of the pulse 
generators can also serve as a pulse compensating cir- 40 
cuit. 

[0024] Thus, the present invention has been 
described with reference to the preferred embodiment 
thereof. It should be understood by those skilled in the 
art that a variety of modifications and alterations may be 45 
made without departing from the spirit and scope of the 
present invention. All such modifications and alterna- 
tions are intended to be encompassed by the appended 
claims. 

so 

Claims 

1 . A driving apparatus for a plasma display panel com- 
prising: 

55 

a group of row electrodes including a plurality 
of pairs of row electrodes, said group of row 
electrodes being divided into a plurality of sub- 



blocks, each of which includes a plurality of row 
electrode pairs; 

a group of column electrodes including a plural- 
ity of column electrodes extending perpendicu- 
larly to said group of row electrodes; 
a pulse generator provided in each of said sub- 
blocks for generating a sustain pulse; and 
an electrode driving circuit provided in each of 
said sub-blocks for selectively relaying said 
sustain pulse supplied from an output terminal 
of said pulse generator to apply the relayed 
sustain pulse to row electrodes in said each 
sub-blocks, wherein each of said pulse genera- 
tors has the output terminal connected to those 
of the rest of said pulse generators. 

2. A driving apparatus for a plasma display panel 
according to claim 1 , wherein said pulse generator 
also generates a priming pulse. 
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FIG.3A 



FIG.3B 
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